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© Triazolopyrimldlne derivatives wtth fungicidal activity. 

® ™s invention relates to certain trtazolopyrirnidine derivatives of the general formula 



(I) 



in which R' represents an optionally substituted atkyl, aikenyl, alkynyl, aHcadienyj, cyctoaJkyl, bicycloalkyf or 
heterocyciyl group; R 2 represents a hydrogen atom or an aikyl group; or R! and R* together with the interjacent 
nitrogen atom represent an optionally substituted cycioaikyf or heterocyclic ring; Ft 5 represents an optionally 
substituted cyctoalkyl or heterocyciyl group; and R* represents a hydrogen or halogen atom or a group -NFFR 6 
where R* represents a hydrogen atom or an amino, aikyl, cyctoaJkyl or oicyctoalkyl group and fl 5 represents a 
hydrogen atom or an aikyl group; processes for their preparation; compositions containing such compounds and 
their use as fungicides. 
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This invention relates to certain triazoiopyrimidirie derivatives, a process for their preparation, composi- 
tions containing such compounds and their use as fungicides. 

Applicant's co-pending European application no. 92204097.7 discloses compounds of the general 
formula 

s 



TO 




75 

in which fV represents an optionally substituted alkyl, alkenyl, aikynyl. aJkadienyl, cycloalkyl, bicydoalkyi or 
heterocyciyl group, represents a hydrogen atom or an alkyl group; or R' and R* together with the 
interjacent nitrogen atom represent an optionally substituted heterocyclic ring; R s represents an optionally 
substituted aryJ group; and R 4 represents a hydrogen or halogen atom or a group -NR 5 R* where fi£ 

2Q represents a hydrogen atom or an amino, alkyl, cycloalkyl or bicydoalkyi group and H* represents a 
hydrogen atom or an alkyl group. These compounds are fungicidaJty active, especially against fungi which 
are members of the ascomycate class such as Venturia inaequalis , Botrytis cmerea and Altemarfa sojartj. 

It has now been discovered that certain cycloalkyl and heterocyclic analogues of the compounds of 
formula A also exhibit fungicidal activity. 

96 According to the invention there is therefore provided a compound of the general formula 



30 




35 

jn which R 1 represents an optionally substituted alkyl, alkenyl, aikynyl. alkadtonyl. cycloalkyl. bicydoalkyi or 
heterocyciyl group; R 2 represents a hydrogen atom or art alkyl group; or R 1 and R 2 together with the 
Interjacent nitrogen atom represent an optionally substituted heterocyclic ring; R 3 represents an optionally 

40 substituted cycloalkyl or hetarocyclyl group; and IV represents a hydrogen or halogen atom or a group 
-NR 5 R* where RF represents a hydrogen atom or an amino, alkyl, cydoalkyt or bicydoalkyi group and R 6 
represents a hydrogen atom or an alkyl group. 

When the compounds of this invention contain an alkyl. alkenyl, aikynyl or aJkadienyl substituent group, 
this may be linear or branched and may contain up to 12. preferably up to 6 and especially up to 4, carbon 

46 atoms, A cycloalkyl group may contain from 3 to 8, preferably 3 to 6. carbon atoms. A bicydoalkyi group 
may contain from 4 to 12, preferably 4 to 8, carbon atoms. An aryl group may be any aromatic hydrocarbon 
group, especially a phenyl or naphthyl group. A heterocyclic ring may be any saturated or unsaturated ring 
system containing at least one heteroatom, 3- to 6- mem be red rings being preferred and &- and 6- 
membered rings being especially preferred- Nitrogen-, oxygen- and sulphur-containing heterocyclic rings, 

so such as pyridlnyl, pyrlmldtnyl, pyrrotidinyj, furyl, pyranyl, morphoiinyl and thienyl. are particularly preferred- 
When any of the foregoing substituents are designated as being optionally substituted, the substituent 
groups which are optionally present may be any one or more of those customarily employed in the 
development of pesticldal compounds and/or the modification of such compounds to influence their 
structure/activity, persistence, penetration or other property. Specific examples of such substituents Include. 

$s for example, halogen atoms, nitro. cyano, thiocyanato, cyanato, hydroxyl, alkyl, haloalkyl, alkoxy. haloalkoxy. 
amino, alkylamino, dralkylamino, formyl, alkoxycarbonyl, carboxyl, alkanoyl, alkytthto, alkylsulphinyl, alkyfsul* 
phonyl, carbamoyl afkylamido, phenyl, pnenoxy, benzyl, benzyloxy. heterocyciyl, especially furyl, and 
cycloalkyl. especially cyclopropyl, groups. Typically. 0-3 substituents may.be present When any of the 

2 
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10 



foregoing substttuerrts represents or contains an alkyi substttuent group, this may be Inear or branched and 
may contain up to 12. preferably up to 6, and especially up to 4. carbon atoms. When any of the foregoina 
substltuents represents or contains an aryl or cycloa*y| moiety, the aryl or cycloalkyl moiety may itself be 
substituted by one or more halogen atoms, nitro. cyano. alkyi. hatoalkyl, alkoxy or haloaikoxy groups In the 
case of cycloalkyl and heterocyclyl groups, optional substltuents also include groups which together with 
two adjacent carbon atoms of the cycloalkyl or heterocyclyl group form a saturated or unsaturated 
hydrocarbyl "ng In other words, a saturated or unsaturated hydrocarbyl ring may be optionally fused with 
the cycloalkyl or heterocyclyl group. 

It is preferred that FT represents a Ci-iz alkyi. C2-* alkenyl. Cj-* eJkynyl. c*-i S alkadienyl, c- 8 
cycloalkyl or bicycloatkyl group or a 3- to 6-membered heterocyclic ring, each group or ring being 
optionally substituted by one or more substhuema selected from halogen atoms, nitro, cyano, hydroxyl 
&,-« alkyi. C- hatoalkyl. C,-* alkoxy. C,-» haloaikoxy. amino, C1-4 alkylamino. dl-C,-« alkylamino! 
formyl C,-* alkoxycarbonyl, carboxyl. phenyl. C,-* haloalkylphenyl, di-C,-, alfcoxyphenyl. furyl and 
diriatoC,-, cyctoalkyl groups or. in the case where W represents a C 3 -« cycloalkyl group or a 3- to 6- 
»s membered heterocyclic ring, optionally ortho-fused wrth a benzene ring. 

^!£Z TT*' Wsents a C,., 8 alkyi, <ks alkenyl. alkynyt. C4-. alkadienyl. C- 

cyctoalkyl, C*-„ bicyoloalkyl group or a 3- to 6-membered nitrogen-containing heterocyclic ring, each group 
or nng being optionally substituted by up to three substltuents selected from halogen, especially chlorine 
atoms, hydroxyl. Cw alkyi, especially methyl. <?,-♦ hatoalkyl, especially trtfluoromethyf. C,-» alkoxy' 
e spec l5 Uly methoxy. C, -» haloaikoxy. especially trifluoromethoxy. phenyl. C, haloalkylphenyl, di-C, -alkox- 
yphenyl, furyl and dlhalo-Cs-e cyctoalkyl groups or, In the case where R 1 represents a C,~« cyctoaHcyl 
groupor a 3- to 6-membered heterocycNc ring, optionally ortho-fused with a benzene ring 
Preferably, R* represents a hydrogen atom or a C1 -« alkyi group. 

'''I 8 * 0 Pf_ferred.*a» & represents a C- 8 cycloalkyl group or a 3- to 6-membered heterocyclic ring, 
each group or ring being opbonally substituted by one or more substltuents selected from hatogeTatonS 
nitro. cyano hydroxy!^ -< alkyi. Cw hatoalkyl. Cm alkoxy. C-< haloaikoxy. amino, Cwllkylamtoo 
ir alk5 ^ m,no - 01 ~* alkoxycarbonyl. carboxyl. phenyl, phenoxy and benzytoxy groups. 

More preferably. R* represents a C_ s cyctoalkyl group or a 5-to 6-membered heterocyclic ring, each 

so fl^rf "ESS ™ bs «*™ ^ up to fhree subslituents selected from hatogen atoms. ft-* 

30 alkyi, C> hatoalkyl. C1 alkoxy and Ci -4 haloaikoxy groups. 

Preferably. R* represents a hydrogen or halogen atom or a group -NR*R* where R* represents a 
TZX? T ^ ino - C '-* wpeda'ly methyl, ft-« cyctoalkyl or ft-, bicycloalkyl group and 

Ft 5 represents a hydrogen atom or a ft alkyCespecialry methyl, group. 

A particularly preferred sub-group of compounds of formula I Is that in which FT represents a prooyl 

* 9 hydf09W ~" * * group; SS%" 

JS£S^S^ ProVMeS 8 ^ ^ *• ° f a ««■»«• of foon„ fa , as 

(a) reacting a compound of the general formula 



(ID 



20 



2S 



55 




so -b °" ^ ^ repr9S6ntS 8 Chtorine <* ^mine atom with a compound of the 

HNR'R* (III) 

« ^ssi'onSS :£»? denned above " 10 produce 8 * ■ ,n *** * * - 

ir^r^Cirr^uorrar; " ^ 8 ^ ^ * a 



3 
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(c) If desired, reacting the compound of formula I formed in (a) with a reducing agent to produce a 
compound of formula I in which R* represents a hydrogen atom; 

(d) If desired, reacting the compound of formula I formed In (a) with a compound of the general formula 

9 HNFPR 6 (IV) 

In which R* and R 6 are as defined above, to produce a compound of formula I In which ft* represents a 
group -NR* ; and 

(e) if desired, reacting a compound of formula I formed in (d) in which R 5 and R? both represent a 

10 hydrogen atom with dilodomethane in the presence of a diazotising agent to produce a compound of 
formula I In which R* represents an iodine atom. 

The process of step (a) is conveniently carried out in the presence of a solvent Suitable solvent© 
Include ethers, euch as dioxane, diethyl ether and, especially, tetrahydroturaa halogenated hydrocarbons, 
such as dtahtorornethane, and toluene. The reaction is suitably carried out at a temperature In the range 
is from 0*C to 70* C, the preferred reaction temperature being from 10*C to 35 *C It is also preferred that 
the reaction is earned out in the presence of a base. Suitable bases include tertiary amines, such as 
triethytamine. and inorganic bases, such as potassium carbonate or sodium carbonate- Alternatively, an 
. excess of the compound of formula III may serve as a base. 

The process of step (b) is conveniently carried out in the presence of a solvent Suitable solvents 
20 include sulphdane, dlmethylformamlde or a mixture of acetonltrile and a crown ether. If sulpholane or 
dimethytformarnlde is used as solvent, it is advantageous to use toluene as a co-sofvent to aid dehydration 
of the fluorlnafing agent. The reaction is suitably carried out at a temperature In the range from room 
temperature (about 15*C) to the reflux temperature of the reaction mixture, the preferred reaction 
temperature being from 40 ■ C to the reflux temperature of the reaction mixture. Suitable ftiiorinating agents 
25 Include alkai metal fluorides, especially potassium fluoride, and antimony fluoride- 

Tne reducing agent utilised in step (c) is conveniently a catalytic hydrogenatlng agent, that is. hydrogen 
gas used under elevated pressure in the presence of a catalyst. Preferably, the catalyst is palladium on 
charcoal. It is also preferred that this step Is carried out in the presence of a base. Suitable bases include 
tertiary amines, such as triethylamine, and inorganic bases, such as sodum carbonate or, especially, 
30 sodium hydroxide. This step may also be conveniently carried out in the presence of a solvent. Suitable 
solvents include alcohols, such as methanol. The reaction is suitably carried out at a temperature in the 
range from 0 • C to 70 ■ C. the preferred reaction temperature being from 10 * C to 35 • C 

The process of step (d) is conveniently carried out in the presence of a solvent. Suitable solvents 
include ethers, such as dioxane. diethyl ether and tetrahydrofuran, halogenated hydrocarbons, such as 
3S dichloromethane, and. especially, toluene. The reaction Is suitably carried out at a temperature in the range 
from 20 * C to the reflux temperature of the reaction mixture, the preferred reaction temperature being from 
40* C to the reflux temperature of the reaction mixture, it is also preferred that the reaction is carried out In 
the presence of a base. Suitable bases include tertiary amines, such as triethylamine. and inorganic bases, 
such as potassium carbonate or sodium carbonate. Alternatively, an excess of the compound of formula IV 
40 may serve as a base. 

When R 1 represents the same substrtuent as R 5 and R 2 represents the same substituent as in the 
resultant compound of formula I, the compound of formula ill will be the same as the compound of formula 
IV and steps (a) and (d) may therefore be performed as one step by using double the quantity of amine of 
formula UI/IV. 

45 The diazotising agent used in step (e) may be any aikyl ester of nitrous acid, isopentyt nitrite being 
especially preferred. If an alky! ester of nitrous acid is used, this may also serve as a co-sofvent with the 
dilodomethane. Tno reaction Is suitably earned out at a temperature from 60 *C to 120*C, the preferred 
reaction temperature being from 70 ' C to 1 10* C, 

Compounds of formula li may be prepared by reacting a compound of the general formula 

90 



5* 




4 
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S ^ZZi 3 Ch, ° r,nating ° f SUCh " V™***™ oxyc,lo ri d d 

Compwncfc of formula V can be prepared by reacting 3-amino-1 ,2.*4rtazote with an appropriate 
J^JS, Und ° r arkalin8 COrtditiqn * «c^'^ to the method of Y. Makisumi. Chem, Pn^ru BuT 
Compounds of formula III and (V ere known compounds or can be prepared by processes analogous to 



Si £ 9 T . foamJ ' a ' have b60n touod to h ^ fungicidal activity. Accordingly, the 
invention further provides a fungiadal composition which comprises a carrier end. as active ingredient a 
compourtd <* ' « ctolined above. A method of making such a composition is .S p^CwStS^ 

compnsee bringing a compound of formula I as defined above into association with at least one carrier 
i^tion COn,POSilton ™* C °" tein a 8in9te oom P° ljnd or « fixture of several compounds of the present 
»s ingre^rT P0e,tiOn to ** invertlon P"**aMy contains from 0.6 to 85% by weight of active 

A carrier in a composition according to the invention is any material with which the active inoredlent is 
formulated to facilitate appHcation to ane locus to be treated, which may for example is 2 
soil, or to facilitate storage, transport or handling. A carrier may be a solid or a liquid. irKAidinoa materia 
wh«h is normally gaseous but which has been compressed to form a liquid, and any of carriers 
» normally used in formulating fungicidal compositions may be used. Y Camera 

Suitable solid carriers include natural and synthetic clays end silicates, for example natural silicas such 
T n ^ 0U .\ 6arthS - for «"*>•• magnesium aluminium silicates tor 

example attapulgltes and vermiculites; aluminium silicates, for example kaoBnites. morrtmorfllonites'and 
„ Carb °7 I,e : calcium ammonium sulphate; synthetic hydrated silicon oxides and 

25 synthetic! calcium or aluminium silicates; elements, for example carbon and sulphur, natural and » nthette 
'^JZT"^'** 1 ™™ rB3ins - P 01 ^^' «*»"*». Gyrene polymers anTcopo^^S 

Suitable liquid carriers include water; alcohols, for example isopropanol and glycols- ketones for 

arahphatic ^rocarbons. for example benzene, toluene and xylene; petroleum fractions, for Sample 
keroane and light mineral oils; chlorinated hydrocarbons, for example carbon tetrachloride TlSi 
toroethylene and trlchtoroethane. Mixtures of different liquids are often suitable wacnionoe. percb- 

FungJcidal compositions are often formulated and transported in a concentrated form which is subse- 
36 ^L^JU^ ^ «W**to* The presence of emal. amo^TcX wS«^t a 
suri^tive^ant faeces titis process of dilution. Thus preferably at teast one carrisMrTa com^H^ 
according to the invention is a surface-active agent For example the composition may contain at least two 
camera, at least one of which is a surface-active agent. >«y contain at least two 

A surface-active agent may be an emulsifying agent, a dispersing agent or a wetting agent; it may be 
r^Z T°- E * amp,S3 01 3uiteWe ^e-active agents inctedTthe sodium oTcSn 22 
^SlTL E^**^^? of fatty acids or alSSTanSS o 

amides containing at least 12 carbon atoms in the molecule with ethylene oxide and/or propylene oxide- 

SSL?* * 9 ' yCero1 - SCrtJiW ' sucrose 0^ pentaerythritol; corrfensates of tt^e^tn^Se^S 

arx^brpropylene oxide: condensation products of fatty alcohol or alkyf phenols, for exampteVccMoh^l 
45 » ^ C ^ 30, ' 11 : *» ^Vlene oxide and/or propylene oxide; sulphates oT^lpbonatos of th^SSn^ 

J! r !^ m0taJ •»*»• oTeulphurfc oT^ph^aS 

estens contamng at teast 10 carbon atoms in the molecule, for example sodium lauryl sutor^sodtem 
secondly alkyl sulphates, sodium sate of sulphonated castor oil. and sodium SlkVtoyl^lS^' £S £ 

s ™°^ P ^™ ^ in ^" tlon ma y ,or be formulated as wetiabJe powders, dusts, granules. 

SSh^Sn S U ^ tra ^' l mi " 3ton8 ' 8U5pWWton and aerosols. Wettable powdS 

usually contain 2S, 50 or 75% w of active ingredient and usually contain in addition to solid inert carrier 3- 

« mJJL^T?" 9 and ' n0CO33ary ' °" 10% w °» =**Hteen;«) andAx other additives such' as 

S^!^L£ ~ , "^"y formulated « ° dust concentrate having a similar composition to 

teat of a wettebie powder but without a disperse*, and may be diluted In the field with further SEcZriS 
Letir»Zr ^IrZZ?*" 9 *- l0% - of act.ve ingredient Granules are usually prepaid » 
have a size between 10 and 100 BS mesh (1.676 - 0.152 mm), and may be manufactured by aggtom^atfon 
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or impregnation techniques. Generally, granules will contain i-75% w active ingredient and 0-10% w of 
additives such as stabilisers, surfactants, $k>w release modifiers and binding agents. The so-called "dry 
flowable powders" consist of relatively small granules having a relatively high concentration of active 
Ingredient Emulsifiable concentrates usually contain, in addition to a solvent and. when necessary, co- 

6 solvent. 1-50% w/v active ingredient. 2-20% w/v emulslRers and 0-20% w/v of other additives such as 
stabilisers, penetrants and corrosion inhibitors. Suspension concentrates are usually compounded so as to 
obtain a stable, non-sedimenting ftowable product and usually contain 10-75% w active ingredient. 0.5-15% 
w of dispersing agents. 0-1-10% w of suspending agents such as protective colloids and thixotropic agents, 
0-10% w of other additives such as defoamers. corrosion inhibitors, stabilisers, penetrants and stickers, and 

ro water or an organic liquid in which the active ingredient Is substantially insoluble; certain organic solids or 
inorganic salts may be present dissolved in the formulation to assist in preventing sedimentation or as anti- 
freeze agents for water. 

Aqueous dispersions and emulsions, tor example compositions obtained by diluting a wettable powder 
or a concentrate according to the invention with water, also lie within the scope of the invention. The said 
rs emulsions may be of the water-in-oil or of the oiMn-watsr type, and may have a thick 'mayonnaise* like 
consistency. 

The composition of the invention may also contain other ingredients, for example other compounds 
possessing heroicidal, insecticidal or fungicidal properties. 

Of particular Interest In enhancing the duration of the protective activity of the compounds of this 
20 invention is the use of a carrier which wilt provide a slow release of the fungicidal compounds into the 
environment of the plant which is to be protected. Such slow-release formulations could, for example, be 
inserted in the soli adjacent to the roots of a vine plant or could include an adhesive component enabling 
them to be applied directly to the stem of a vine plant. 

The invention still further provides the use as a fungicide of a compound of the general formula I as 
ss defined above or a composition as defined above, and a method for combating fungus at a locus, which 
comprises treating the locus, which may be for example plants subject to or subjected to fungaJ attack, 
seeds of such plants or the medium in which such plants are growing or are to be grown, wtth such a 
compound or composition. 

The present invention is of wide applicability In the protection of crop plants against fungal attack, 
so Typical crops which may be protected include vines, grain crops such as wheat and barley, apples and 
tomatoes. The duration of protection is normally dependent on the individual compound selected, and also 
a variety of external factors, such as climate, whose Impact Is normally mitigated by the use of a suitable 
formulation. 

The invention is further illustrated by the following examples. 

38 

Example 1 

Preparation of 5-chloro-6-thier>-3-yl-7^ciopentylamirio-i «2Atri&zoloI1 ,5-alpyrimkilne (R 1 -cyclopentyl: r^-H: 
RMhien-3-yl: R+-C1) 

57-KchloroH6^len^yM,2,^ (0.54 g. 0.002 mol) was dissolved in 

tetrahydrofuran (20 ml), a mixture of cyclopentylamine (0.2 g, 0.002 mol), tetrahydrofuran (2ml) and 
triethylarnine (0.25 g, 0.002 mol) was then added with stirring and the stirring continued for a further hour 
after the addition was complete. The solvent was then distiBed off in vacuo and the residue treated with 
ethyl acetate and water (50 ml each). The organic phase was separated, dried with sodium sulphate, filtered 
and the solvent removed in vacuo. The residue was purified by chromatography on silica gel using B\2 ethyl 
acetate: petroleum ether (300 ml) as eluant to give 0.46 g 5-chtorc^fitien-3yh7^r!operrtylamino-i ,2,4- 
triazololl.s-ahpyrimldlne as colourless crystals, m.pt- 78 Yiekt 71% of theoretical. 

so Examples 2 and 3 

By processes similar to those described in Example 1 above, further compounds were prepared as 
detailed in Table l below. In this table the compounds are Identified by reference to formula l. 

56 
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TABLE I 



Ex. No. 


R 1 


R2 


R 3 


R* 


M,pt(-C) 


2 


-CH(CH 3 )2 


H 


thfen-3-yl 


CI 


144 


3 


bicycto(2.2-1 fiept-2-yl 


m 




N 


156 



»0 



30 



Example 4 

■Hi© fungicidal activity of compounds of the invention was investigated by means of the following tests. 

(a) Antlsporulant act ivity against vine downy mildew (Ptasmopara vWcote: PVA) 

_ J* 9 *f fe • direct antisporulant on» using a fofiar spray. The lower surface of leaves of vine plants (cv 
Cabernet Sauvignon). approximately 8cm high, are inoculated with an aqueous suspension containing 5 x 
10* zoosporangla/ml. The inoculated plants are kept for 24 hours at 21 -C in a high humidity cabinet then 
for 24 hours in a glasshouse at 20* C and 40% relative humidity, infected leaves are sprayed on their lower 

so f"™ 089 w,tn 8 solution of the test compound In 1:1 water/acetone containing 0.04% "TWEEN 20* (Trade 
Mark; a polyoxyethylene soroitan ester surfactant). Plants are sprayed using a track sprayer equipped with 
2ar-atomising nozzles. The concentration of the compound is 800 ppm and the spray volume is 750 l/ha. 
After drying, the plants are returned to the glasshouse at 20- C and 40% relative humidity for 96 hours and 
are then transferred to the high humidity cabinet for 24 hours to Induce spoliation. Assessment is based 

26 on percentage of the leaf area covered by sporulfrtion compared with that on control leaves. 

(b) Direct protectant activity against tomato late blight (Phytophthpra Intestans; PIP) 
__ ™ e tes * 's a direct protectant one using a foliar spray. Tomato plants with two expanded leaves (cv 

drying, the plants are kept for 24 hours in a glasshouse at 20- C and 40% relative humidity. The upper 
surfaces of the leaves are then inoculated with an agueous suspension containing 2 x 10* zoosporengia/h* 
Theinoc^lated plartt are kept for 24 hours at 18'C in a high humidity cabinet and then for 5 days In a 
growth chamber at 15 -C and 80% relative humidity with 14 hours light/day. The assessment is based on 
tne percentage of diseased leaf area compared with that on control leaves. 

(c) Activity against tomato early blight (Ahernarla soiani: AS) 

The test is a direct prophylactic one using a foliar spray. Tomato seedlings (cv Outdoor Giro at the 
stage at which the second leaf is expanded, are sprayed with the test cc^pourTatToJeagTof OOOp^as 
?*?J£ JT*" <8) - Aft9f dryln9 ' **> P*"* are kept for 24 hours in a glasshouse at 20-C and 40%relaov* 
humidity followed by inoculation of the leaf upper surfaces with an aqueous suspension of A. soiani conldia 
containing IxlO* conidia/ml. After 4 days in a high hisnidity cabinet at 21 -C. disease is issued based 
on the percentages of leaf surface area covered by lesions when compared with control plants. 

(d) Direct pro tectant activity against broad bean grey mould (Botrvbs cfnerea; BCB> 

The test is a direct protectant one using a foliar spray. Broad bean plants (cv The Sutton) with two leaf 

^ZJZ^r? £ 2? teSt °° mpound * a dosa e e 61 600 PP™ described under (a). After drying, the 
plants are kept for 24 hours si a glasshouse at 20-C and 40% relative humidity. The upper surface of the 
leaves am then Inoculated with an aqueous suspension containing 1 x 10* conidlatal. Plants are ksnt tor 4 

Z^'Z!" 9 ™ 9 * humWlty <***"«■ ™ e Is based on the percentage m 

compared with that on control leaves. »«**u iear area 

(e) Activity against wheat eyespot in-vttro (Pseudocercosporella herpotrtchoides; PHI) 

™ s 1881 m . ea ^ ure * t * e iC^jfiS activity of compounds against the fungus causing wheal eyespot The 
!2£ 'I ,° r ^?f nded in * ««ded **> 4 ml aiiquots of half strength Potato 

Dextrose Broth dispensed In 25-compartment petri dishes to give a final concentration of 30 ppm test 



so 



66 



PAGE 14/18* RCVD AT 10110/2005 4:20:34 PM [Eastern Daylight Time] « SVR:USPTO-EFXRF-6«5 » DNIS:2738300 * CSID:20265901 05 ■ DURATION (mm-ss):05-14 



Fax. sent by : 2626590165 NDDQ LLP 10-10-85 16:25 Pg: 15/18 



EP 0 613 900 A1 



compound and 0.825% acetone The fungal inoculum consists of mycelial fragments of P. herpotrtehoideg 
grown in half strength Potato Dextrose Broth In shaken flasks and added to the broth to provide 5 x 10* 
myceMaJ fragments/ml broth. Petri dishes are Incubated at 20 *C for 10 days until the assessment of 
mycelial growth. 

(f) Activity against Rhizoctonia in-vHro (Rhfcoctooia sofani: RSI) 

The test measures the in-vitrp activity of compounds against Rhizoctonia solanl that causes stem and 
root rots. The test compound is dissolved or suspended in acetone and added into 4ml aliquot* of half 
70 strength Potato Dextrose Broth dispensed in 25-compartment petri dishes to give a final concentration of 30 
ppm compound and 0.825% acetone. The fungal inoculum consists of mycelial fragments of R. gotenj 
grown in half strength Potato Dextrose Broth In shaken culture flasks and added to the broth to provide S x 
10* fragrnerrts/ml broth- Petri dishes are incubated at 20* C for 10 days until the assessment of mycelial 
growth. 

(g) Activity against apple ecab Irv-vttro (Venturia inaaqualis; VI f) 

This test measures the ln-vitro activity of compounds against Venturia inaequaJis that causes apple 
scab. The test compound is dissolved or suspended in acetone and added into 4ml aliquots of half strength 
Potato Dextrose Broth dispensed In 25-compartment petri dishes to give a final concentration of 30ppm 
compound and 0.025% acetone. The fungal Inoculum consists of mycelial fragments and spores of V. 
inaequalis grown on matt agar and added to the broth to provide 5 x 10* propagules/ml broth. Petri dishes 
are incubated at 20* C tar 10 days until the assessment of myceial growth. 

The extent of disease control in all the above tests is expressed as a rating compared with either an 
untreated control or a diuent-«prayed-control. according to the criteria:- 

0 " less than 50% disease control 

1 = 50-80% disease control 

2 » greater than 80% disease control 
The results of these tests ere set out in Table II below:- 

TABLE V 



Example 






Fungicidal Activity 






No. 


















PVA 


PIP 


AS 


BOB 


PHI 


RSI 


VII 


1 


2 




2 


2 


1 


2 


2 


2 


2 


1 




1 




1 


2 


3 


2 




2 




1 


1 


2 



Claims 

46 1. A compound of the general formula 



so 




in which 

R' represents an optionally substituted alkyl, afkenyl, alkyrryl, alkadienyi. cycloafkyl, btcycloalkyl or 
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heteroeyclyP group; 

R 2 represents a hydrogen atom or an alkyl group; or 

h^Zc^r ^^ ^ ^ ,ntefiaCWt nHr09en * m represent an optionally substituted 

R * reprints an optionally substituted cydoalkyl or heterocyclyl group; and 

^nT^!!! * , t ^ ,r ° 9a ? "'l* 0 ** 1 * om or * 0™P wnere represents a hydrogen 

™m or an ammo, alkyl, cyctoalkyl or bicycloafcyl group and R* represent© a hydrogen atom or an 

A compound according to claim 1 in which H> represente a C,-,a alkyl. Ch-* alkenyl. C*~* alkynyl 
fc-i, elkad.enyl, C.-, cyCoalkyl or bicycloakyl g^poraS- to e^amLr^ete^cflc rirS' 
each group or ring being opttoneUy substituted by one or more sebstituen* selected £ 
atoms, nrtro cyano. hydroxyl. C- alkyl, C- hatoalkyl. c,- a.koxy. C- hatoaK.^Sno^? 
aOcyiamnio. dl-C,-* afcylamino. formyl, C-* afcoxycarbonyl. carboxyl, pho^l^^^eS^™ 

Oj_, cycloaikyl group or a 3- to 8-membored hatorocycDc ring, optionally ortho^uaed with ^benzene 

ring. 

20 a nr^T^"' 3 3CCOrdin9 to Ciaim 1 01 c,aim 2 m * «P««* « hydrogen atom or a C, - 4 alkyl 

4. A compound according to any one of the preceding claims In which Fp represente a to- a cvcloalkvl 
group or a a- to 6-membered heterocyclic ring, each group or ring being o^s^,XZ 
or more au bS «uente .selected from halogen atoms, nitre, cyano hydrZl XuSTS^SS 

Sr.^' h *f°*°x*- amino - °~ alkyiamino. di-C- 4 alkylamino. form* C^ aKS- 
bonyl. carboxyl. phenyl, phenoxy and benzyioxy groups. y 

5. A compound according to any one of the preceding claims in which R* represente a hydrogen or 
halogen atom or a group -NR** where R* represents a hydrogen atom or wT^ K T 

30 cycloalky. or C- 8 bicycioaikyl group and represente a hydrogen atom or a Cm alkyl g^J? 

6 - * C ? , T P0 ^ d ^f? Ofdin9 to ^ ny 0neofme receding claims in which R 1 represents a propyl, cyclopentyl 

7. A compound according to ciaim 1 as named in any one of Examples 1 to 3. 

* tSS^S^ Pr0parati0n * a 01 *™ u * ■ ** ^ned in any one of the preceding claims 

*> (a) reacting a compound of the general formula 



25 



Hal 

Vv\ ai 



(ii) 



60 L^JL* £ definwJ »" ^ of the preceding claims and Hal represents a chlorine or 

bromine atom, with a compound of the general formula 

HNR'R* (III) 

£,« h S h , m^?^^^ 85 irt my one of *• Pwooing claims, to produce a compound of 

formula I In which R* represents a chlorine or bromine atom- ^ 

2™ de3 ^;Zf aCti ,' 19 . the Cornpound °* tonT|uta 1 termed In '(a) with a fluorinating agent to produce a 
compound of formula I in which R* represents a fluorine atom; proauco a 
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(c) If desired, reacting the compound of formula I formed in (a) with a reducing agent to produce a 
compound of formula I in which R* represents a hydrogen atom; 

(d) rf desired, reacting the compound of formula I formed in (a) with a compound of the general 
formula 

HNRSR 5 <IV) 

in which R* and R 6 are as defined in any one of the preceding claims, to produce a compound of 
formula I in which R* represents a ©roup -NR 5 R £ ; and 
jo (a) H desired, reacting a compound of formula I formed in (d> in which R? and ft 6 both represent a 

hydrogen atom with dSodomethane in the presence of a dTazotteing agent to produce a compound of 
formula I in which R 4 represents an iodine atom. 

& A process according to claim fi substantially as hereinbefore described and with reference to Example 

16 1. 

10. A compound of formula I whenever prepared by a process according to claim 6 or daim d. 

11. A fungicidal composition which comprises a carrier and, as active Ingredient, a compound of formula I 
so as defined in any one of claims 1 to 7 and 10. 

12. A composition according to claim 11 which comprises two carriers, at least one of which is a surface- 
active agent. 

26 13. A method of combating fungus at a locus whfch comprises treating the locus with a compound of 
formula I as defined in any one of claims 1 to 7 and 10 or with a composition as defined in claim 11 or 
claim 12. 

14. A method according to claim 13 in which the locus comprises plants subject to or subjected to fungal 
so attack, seeds of such plants or the medium in which such plants are growing or are to be grown. 

1B. The use as a fungicide of a compound of formula I as defined in any one of claims 1 to 7 and 10 or a 
composition as defined in claim 11 or daim 12. 
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